Changes in general and specific protein synthesis that accompany ecdysteroid synthesis in stimulated prothoracic glands of Manduca sexta.
The prothoracic glands of fifth instar Manduca sexta larvae respond to stimulation by the brain neuropeptide, prothoracicotropic hormone (PTTH), with a several-fold increase in the rate of ecdysteroid synthesis. Previous studies have shown that this response requires protein synthesis and that the action of PTTH can be mimicked by dibutyryl cAMP (dbcAMP) and the Ca2+ ionophore, A23187. To further understand the role of protein synthesis in the response of prothoracic glands to PTTH, patterns of protein synthesis in stimulated glands were examined using glands incubated in vitro with [35S]methionine. All three agents caused an increase in the rate of ecdysteroid synthesis as well as an increase of up to 300% in the synthesis and/or accumulation of three proteins (p100, p70, and p"50") within 2 h of stimulation. Changes in these three proteins were specific to the prothoracic gland, were not elicited by non-brain peptides and were not simply a result of increased general protein synthesis in the gland. Exposure of the glands to A23187 alone, or concurrently with dbcAMP, resulted in increased synthesis of p100, p70, p"50" and ecdysteroids but decreased general protein synthesis. Increased synthesis of these proteins could be detected within 15 min after initiating PTTH stimulation. The behavior of these three proteins makes them candidates for modulators of ecdysteroid synthesis in the prothoracic gland. The results suggest also that PTTH may activate two biochemical pathways in the gland: one path leading to increased synthesis of the p100, p70, and p"50" proteins and increased ecdysteroid synthesis, and the second leading to increased general protein synthesis. This second trophic effect is vulnerable to intracellular Ca2+ changes that do not inhibit the first pathway.